Differential coupling of GABA-A and GABA-B receptors to the noradrenergic system.
The GABA-A receptor agonist THIP, or the mixed GABA-A/GABA-B receptor agonist progabide dose dependently increased the release of norepinephrine (as measured by the production of MHPG) in the cerebral cortex and hippocampus. This effect was partially reversed by treatment with the GABA-A receptor antagonist bicuculline. In contrast, the GABA-B receptor agonist baclofen decreased the release of norepinephrine in the cerebral cortex and hippocampus. Pretreatment with the presynaptic noradrenergic neurotoxin DSP4 increased the Bmax for beta-adrenergic receptor binding in the cerebral cortex and hippocampus. This effect was partially prevented by chronic (14 day) treatment with either the beta-adrenergic agonist clenbuterol or the GABA-B receptor agonist baclofen. In contrast, chronic (14 day) administration with either the GABA-A receptor agonist THIP or the antidepressant imipramine failed to alter the increase in beta-adrenergic receptor binding produced by DSP4 pretreatment. These data suggest that the GABA-A receptor may be coupled to the presynaptic noradrenergic neuron and modulate the release of norepinephrine, while the GABA-B receptor is coupled to the postsynaptic noradrenergic neuron and likely functions through the cyclic AMP generating system.